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(71) We, Macawber Engineering 
Limited, of Ogdcn Road, Doncaster DN2 
4SQ. in the County of South Yorkshire, a 
British Company, do hereby declare the in- 
5 ventkra, for which we pray that a Patent 
may be granted to us, and the method by 
which H is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

10 This invention relates to apparatus for 
conveying bulk materials from one point to 
another and in particular apparatus for mov- 
ing bulk material from one level to another 
higher leveL 

15 The bulk material may be for instance 
dry particulate material or a slurry. It may 

I contain particles having a maximum dimen- 
sion of up to 3". The particles may be rather 
abrasive in nature. A typical material which 
20 might be handled by apparatus of the pre- 
sent invention is foundry sand which may 
be required to be raised to a higher level 
immediately after being separated from the 
castings on a "knock out" grid 
25 At present materials such as foundry sand 
are normally raised by means of an enclosed 
chain type bucket elevator but such equip- 
ment suffers from the disadvantage that tem- 
perature changes and the very abrasive 
30 nature of the material being conveyed cause 
high wear rates on the bucket supporting 
chain and make adjustments of the chain 
tension necessary every few days. 
According to the present invention there 
35 is provided apparatus for elevating bulk 
material, comprising a conduit extending be- 
tween a first level and a second relatively 
higher level and having a material inlet at 
said first level and a material outlet at said 
40 second level, the material inlet being con- 
nected to the closable material outlet of a 
vessel, the vessel also being provided with 
a material inlet and the vessel having a 
further inlet for the introduction of pres- 
45 surised gas to the vessel, the further inlet 



being positioned so that material in the 
vessel may be discharged under pressure 
into the conduit when the material inlet 
is closed and the material outlet is open, 
the conduit being provided with a pressurised 50 
gas inlet at said first level whereby a con- 
tinuous supply of pressurised gas may be 
supplied to said conduit to maintain 
material flow therein. 

The vessel may form part of the conduit 55 
or may, for instance, be in the form of a 
separate vessel merely being connected 
directly or indirectly to said conduit via said 
outlet 

With the vessel at least partly full of the 60 
bulk material the inlet may be closed, com- 
pressed gas applied to the inside of the 
vessel and the outlet opened. The position 
of the compressed gas inlet is such that the 
bulk material is driven out of the vessel 65 
through the outlet and into the conduit. 
Since the conduit at least in part passes from 
a first position to a second higher position, 
the bulk material will eventually be caused 
to be elevated from said first to said second 70 
position, although this may only be achieved 
after several operations of the apparatus. 

Preferably the material inlet and outlet 
are closable by means of a valve assembly 
as described and claimed in the Complete 75 
Specification of our Patent No. 1,539,079. 
Such a valve assembly includes a valve 
member formed from part of a spherical 
shell of which it forms a part between a 
position closing the inlet or outlet and a 80 
position clear of said inlet or outlet Such 
valves are particularly suitable for the pre- 
sent invention in view of the ability of the 
valve member to slice through a head of 
bulk material whether abrasive or not and 85 
also to form a good seal with the valve 
housing. 

The present invention also provides a 
method of elevating bulk material from a 
first level to a second relatively higher level, 90 
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the method comprising feeding the material 
to a vessel having a closable material inlet 
and a closable material outlet when said 
material inlet is open and said material out- 
5 let is closed, said outlet being connected to 
the inlet of a conduit which extends from 
said first level to said second level, closing 
said material inlet, supplying pressurised 
gas to the vessel and opening said material 

10 outlet so that the material is discharged into 
the conduit, and continuously supplying pres- 
surised gas to the conduit at said first level 
so as to maintain material flow therein. 
An embodiment of the present invention 

15 will now be described, by way of example 
only, and with reference to the accompany- 
ing drawing which is a diagrammatic repre- 
sentation of material handling apparatus in- 
corporating apparatus in accordance with the 

20 present invention. 

Referring to the drawing, apparatus for 
handling pneumatic material includes a small 
feed chute 1 which is applied with bulk 
material from a conveyor la. Hie bulk 

25 material may include particles having a 
maximum dimension of up to 3", the par- 
ticles being of an abrasive nature. Chute 1 
is connected at its bottom narrower end to 
a valve assembly 2 which is closely similar 

30 to that described in accordance with the 
drawings in the Complete Specification of 
our Patent No. 1,539,079. In particular the 
type of sealing arrangement for the valve 
member used in the valve assembly 2 is 

35 similar to that described in accordance with 
Figure 3 of said drawing that is to say, 
a so-called "loose seal- arrangement which 
may be made of materials which will with- 
stand temperatures up to 300° Centigrade 

40 which may be the tempearture of the bulk 
material being conveyed. 
Valve assembly 2 is attached to the top 

. of a low pressure transfer vessel 3. Vessel 

I 3 is substantially frustp-conical in shape 

45 having a maximum diameter immediately 
below valve assembly 2. The latter is 
mounted on top plate 3a of vessel 3, in which 
plate there is a central circular hole which 
lies vertical below the narrow end of chute 

50 1. 

Attached to and depending downwardly 
from top plate 3a of vessel 3 is a circular 
cylindrical skirt 3b which extends to a posi- 
tion close to the sloping wall of vessel 3 
55 so that only a small gap is provided there- 
between. The sloping wall of vessel 3 is 
provided with an inlet 8 at a position be- 
tween the bottom of skirt 3b and top plate 
3a. 

60 Attached to the flanged bottom of vessel 
3 is a second valve assembly 4. This valve 
asaembly 4 is substantially identical to valve 
assembly 2. 
Valve assembly 4 is in turn connected to 

65 a 180° pipe bend 5. The latter is connected 



to a vertical lift pipe 6 which in turn leads 
onto a horizontal transfer pipe 7. The latter 
is connected to a storage bunker 11 by means 
of short vertical pipe 12. 

Pipe bend 5 and pipe 6, 7 and 12 have 70 
a relatively large diameter compared with 
those normally used cm conventional pneu- 
matic conveying systems. 

Provided at the bottom of this pipe 6 
is a small diameter air inlet 10 which leads 75 
horizontally through the pipe wall to the 
centre of the pipe where it turns upwardly. 

In use valve 2 is opened so that material 
m chute 1 may enter pressure vessel 3. At I 
this stage valve 4 is closed When vessel 80 
3 is sufficiently full valve 2 is closed. Com- 
pressed air is introduced through inlet 8 
and this passes into the vessel and through 
the narrow gap 9 between skirt 3b and the 
sloping wall of the vessel. Hie valve 4 is 85 
opened and the compressed air pushes the 
material through valve assembly 4, along 
pipe bend 5 to the bottom of lift pipe 6. 
At this point the air supply is stopped and 
valve 4 closed. Valve 2 is then opened to 90 
allow more material to enter vessel 3. The 
sequence is repeated until the lift pipe 6 
becomes full of material and then material 
is pushed along pipe 7 and into storage 
bunker 11. 95 

A small amount of air is continuously 
introduced through inlet 10 to produce a 
semi-fluid condition in the material in the 
lift pipe 6 to prevent blocking of the latter. 

WHAT WE CLAIM El— 100 

1. Apparatus for elevating bulk material, 
comprising a conduit extending between a 
first level and a second relatively higher level 
and having a material inlet at said first level 
Mid a material outlet at said second level, 105 
the material inlet being connected to the 
closable material outlet of a vessel, the 
vessel also being provided with a material 
inlet and the vessel having a further inlet 

for the introduction of pressurised gas to 110 
the vessel, the further inlet being positioned 
so that material in the vessel may be dis- 
charged under pressure into the conduit 
when the material inlet is closed and the 
material outlet is open, the conduit being 115 
provided with a pressurised gas inlet at said 
first level whereby a continuous supply of 
pressurised gas may be supplied to said con- 
duit to maintain material flow therein. 

2. Apparatus according to claim 1 120 
wherein the material inlet and material out- 
let are each closable by means of a valve 
assembly which includes a valve member 
formed from part of a spherical shell which 
member rotates about the axis of the spheri- 125 
cal shell of which it forms a part between 

a position closing the inlet or outlet and a 
position clear of said inlet or outlet. 

3. Apparatus according to claim 1 or 
claim 2 wherein the pressurised gas inlet 130 
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of the conduit is connected to means for 
supplying a stream of air thereto to pro- 
duce a semi-fluid condition in material 
located in the conduit 
5 4. Apparatus according to claim 1 and 
substantially as herein described. 

5. Apparatus for elevating bulk material 
substantially as described herein with 
reference to the accompanying drawing. 

10 6. A method of elevating bulk material 
from a first level to a second relatively higher 
level, the method comprising feeding the 
material to a vessel having a closable 
material inlet and a closable material outlet 

15 when said material inlet is open and said 
material outlet is closed, said outlet being 
connected to the inlet of a conduit which 
extends from said first level to said second 
level, closing said material inlet, supplying 

20 pressurised gas to the vessel and opening 



said material outlet so that the material is 
discharged into the conduit, and continuously 
supplying pressurised gas to the conduit at 
said first level so as to maintain material 
flow therein. 25 

7. A method according to claim 6 and 
substantially as herein described. 

8. A method of elevating bulk material, 
substantially as described herein with 
reference to the accompanying drawing. 30 
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